Disability is a permanent unexpected shock to labor supply which according to the theory of the added worker effect should induce a large spousal labor supply response. The Disability Insurance (DI) program is designed to mitigate the income lost due to disability. To the extent that it does this, it can crowd out the spousal labor supply response predicted by the added worker effect theory. Using a unique data that matches administrative data combining worker's earnings histories and disability insurance applications, this study finds that DI crowds out spousal labor force participation by 6 percent and the displacement spans multiple years. The estimated crowd-out effects are also larger for younger wife cohorts and cohorts with particular types of impairments such as musculoskeletal disease.
Introduction
At the time of the enactment of the Social Security Disability Insurance program (DI) in 1956 only about 21 percent of women worked, and men were the primary and perhaps only earners in the family.
1 Over the last 50 years, however, women's labor force participation has nearly tripled. Women now play an increased role in insuring their households against financial risk due to shocks from spousal disability and unemployment. There have, however, been very few studies that have examined how women adjust their labor supply to their husband's disability, and disability insurance receipt.
The first objective of this study is then to explore the temporal labor supply pattern of the wives of disabled men to understand how it evolves in the years leading up to, during, and after their husband's application for disability insurance. Understanding the extent to which disabled workers are insured by the labor supply of their wives provides some context for policy makers to understand what the profile of disabled worker households looks like prior and subsequent to application. To my knowledge, there is no other study that has looked at the wives of the disability insurance applicants with such extensive pre-or post-employment data.
The second objective of this paper is to measure whether and the extent to which husbands' disability insurance receipt affects their wives' labor supply. DI may affect the well-being of the entire household, because it provides both a direct transfer to the beneficiary and, as well, alters the marginal cost of work for the beneficiary's wife. DI benefits replace approximately 57 percent of pre-application earnings for the median income DI beneficiary (SSA 2006) . Since benefits are progressive, this replacement rate may be much higher for lower income beneficiaries. Therefore, DI benefits may have the potential to crowd out spousal labor supply responses. Existing studies on the crowd-out effects of the DI program are mixed. Work by Coile (2004) finds that DI receipt by a spouse crowds out wife's labor supply by 296
hours in the year of the health shock, while work by Bound et al (2006) finds no effect. One other study on a related program, Unemployment Insurance (UI), finds that if the UI program did not exist, wives' total hours of work would increase by 30 percent during their husbands' unemployment spells (Cullen and Gruber, 2000) .
To estimate the crowd-out effect of DI on wife's labor supply and to understand the temporal pattern of labor supply for these women, a unique longitudinal data set that matches Social Security Administrative earnings records, disability award records, and beneficiary records with information on married couples from the SIPP was assembled. In addition to the demographic variables such as age, race and education, the resulting dataset provides a rich source of information on the wife's earnings history, her husband's health status at the time of the disability award, and the result of his application to the DI program. The administrative earnings records extend the reach of the SIPP by covering substantial periods of time both before and after the application to the DI program.
The wives of DI applicants are an interesting group to study because these women have husbands who have self-identified as having a disability so severe that they cannot work and are seeking disability insurance. If their husbands' claims to having a permanent work preventing disability are valid, albeit a point that is resoundingly argued in the literature on the work disincentive effects of the DI program, which we will turn back to later, then the wives are similar in all respects, except one group has husbands that receive DI and the other does not. This database is then well suited to studying the impact of participation in the DI program on wives' subsequent labor supply.
To understand how a program like DI affects the labor supply of wives, this study provides a comparison of the labor supply trajectories of the wives of rejected DI applicants and DI beneficiaries. The main idea is that because both groups of women have disabled husbands, both groups will have a similar labor supply response to their husbands becoming disabled. The average treatment effect (ATE), which I refer to as the "crowd-out effect" of the DI program, can then be found using a comparison group approach.
The term "crowd-out effect" is used because it is assumed that these wives have already responded to their husbands' disability, the so called Added Worker Effect, so that the effect of the DI program will then "crowd out" this added worker effect.
In estimating the crowd-out effect there are several issues that I consider in the specification of the longitudinal regression models. First, it may take time for wives to readjust their labor supply after the DI award decision is made. Allowing for this kind of flexibility in estimating treatment effect turns out to be important and our estimates show that the crowd-out effects on wives' labor supply span multiple years, with significant effects showing up as long as 5 years after the DI decision.
Second, since studies have shown that there may be substantial differences in the residual work capacity of workers who are rejected from the DI program, in further analysis it is important to estimate models that allow for unobserved heterogeneity that may be correlated with program receipt. Since we have longitudinal data, we can account for person specific fixed effects and we find that DI receipt crowds out wives' labor force participation by 6 percent and earnings by $1,200 in the year following the DI decision.
Finally, the database also contains potentially useful information on the severity of husband's health condition at the time of disability determination. Further specifications segmented by husband's health status show much larger crowd-out effects for the wives of "healthier" applicants.
The remainder of the paper is laid out in six sections. Section 2 provides a review of the background literature related to studying crowd-out effects and an overview of the DI program in the US. This is followed by Section 3, which summarizes the data and presents descriptive statistics. Section 4 presents the empirical strategy used to estimate crowd-out effects and Section 5 presents the results. Section 6 discusses and extends the results to other findings in the research literature and Section 7 concludes.
Background

Literature Review
The focus of the existing literature on the Social Security Disability Insurance program has been on measuring the work disincentives of the program on men. One common finding among these studies is that the labor force participation rates of older rejected applicants is low, and for those who return to work their earnings are lower than before their application (see most recently, von Wachter et al, 2011). The most commonly cited explanations provided for this behavior are the decreased labor force attachment of these workers, and unfavorable labor market conditions for rejected disability applicants. 2 A third hypothesis, and the one that is explored more carefully here, is the increased role of wives in insuring their households against financial risk with their labor supply. The idea is that increased labor force participation of women increases the ability of wives to "insure" their husbands thus accounting for his lower labor supply post-application.
There are two strands of literature that are related to the question of how programs such as DI affect spousal labor supply. The first is the extensive body of literature on spousal labor supply response to poor health. 3 There are several competing hypotheses in this literature on the effect of husbands' health on wives' labor supply. The first theory suggests that the onset of a husband's poor health may decrease household income. This decrease in household income may change the marginal disutility of work for the wife, prompting a labor supply response. In this context, negative shocks to lifetime income (due to unemployment or poor health) may cause the wife to increase her labor supply, assuming of course that leisure is a normal good. This spillover effect has been widely studied in the unemployment literature and has been coined the "added-worker effect'' or AWE by Lundberg (1985) . The same theoretical prediction also results if wives are forward looking and there is an expectation that they will outlive their disabled partner. In this case, a spousal health shock can affect the marginal utility of leisure outside of the standard neoclassical framework. Though the mechanism is different than in the neoclassical model, the theoretical prediction of the model is identical: there is a strong incentive for the wife to increase labor supply to provide adequately for future needs. These future needs could include increases in health costs (including health insurance) to cover her husband's disability condition. Recent studies in this literature using the Health and Retirement Study have found that changes in husband's disability status has a positive effect on wives' labor force participation. Charles (1999) studied changes in health measured by a disability index and found that a change in husband's disability status increased wife's labor force participation by between 1 to 8 percent. Siegel (2006) finds that estimates of labor supply effects are sensitive to the measure of health status used. Most relevant perhaps to this study is her finding of a positive spousal labor supply effect for husbands who are severely disabled (have many functional limitations). Earlier evidence from the 1970's suggests similar positive results (Berger and Fleisher, 1983) . One notable exception is the work by Coile (2004) who finds no AWE for wives two years after their husband's severe health shock (i.e., health status is measured as an acute event or onset of a chronic disease), but as will be explained later, finds a substantial AWE for the wives of DI applicants.
There are reasons, however, why this added worker effect may be dampened or non-existent. A husband with a deteriorated health status may also affect his wife's valuation of her non-market time. For example, increases in time spent in care giving in the home, or, changes in her preferences for joint leisure with her husband could change the amount of time she chooses to spend in the labor market. Or, if the household has access to other program income such as DI, receipt of these benefits by the husband could spillover and affect his wife's labor supply.
As explained earlier, a simple family life-cycle model, where utility is increasing in combined spousal income and a home produced good such as health would predict that negative shocks to lifetime income (due to unemployment or poor health), will cause the spouse to increase his or her labor supply, assuming that leisure is a normal good. However, the existence of government programs may crowd out the financial impact of unemployment on households and dampens the added worker effect. To examine this hypothesis empirically Cullen et al (2000) focus on the unemployment insurance (UI) program. Their estimation approach compares the differential labor supply of wives of high versus low earning husbands and exploits cross state variation in the generosity of unemployment insurance benefits. They use the level of UI benefits for which the husband is potentially eligible as an instrument for actual benefit receipt to account for the endogeneity of benefit receipt and its correlation with past work (and potentially taste for work). They find that the wives of UI recipients would work 30 percent more if their husbands did not receive benefits. Albeit using older data and different methods, Berger and Fleisher find a similar effect that wives' labor supply response to husbands' poor health is attenuated by transfer payments. If transfer payments are available, wives decrease their labor supply (Berger and Fleisher, 1983) .
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Beyond the two strands of literature discussed above, there are other studies that examine the interrelatedness of couples' labor supply. As mentioned earlier, an alternative to the AWE is the hypothesis that couples share preferences for joint leisure. Studies that have found a joint leisure preference have focused primarily on older couples and have not examined the interaction between retirement and the reason for retirement (Blau (1998) , Gustman (2000) and Hurd (1990) Coile (2004) and Bound, Burkhauser, and Nichols (2003) and is mixed. Coile (2004) , in her study on the effect of husbands' health shocks on wives, finds a strong crowd-out effect on hours for the wives of DI beneficiaries two years after the health shock. Bound et al (2003) track the household income sources of DI applicants before and after they apply for DI and find no effect of DI (non) receipt on spousal earnings. Compared to earnings 36 to 38 months before application, the earnings of spouses are either flat or decline up to 3 years after application. They find the same earnings pattern for the wives of both rejected applicants and beneficiaries. 4 Transfer payments from the DI program were not considered explicitly in Berger and Fleisher's analysis.
The DI program and the household
The DI program was initially designed to provide benefits to workers who were permanently disabled and DI applicants have to go through the disability determination process. This screening process is made up of five stages designed to identify the easiest cases to assess first (either the most severe or the most able bodied) while leaving the judgement of harder cases (marginal applicants) to later stages. Figure A1 shows a flowchart of the five-stage determination process. Of particular relevance to this analysis is the final stage in this process -Stage 5. At this point, the marginal applicants are assessed on the basis of educational and vocational factors in addition to medical criteria. The sample of wives of Stage 5 applicants will be discussed in greater detail later on.
The Structure of the DI Program and Spousal Benefits
In addition to the individual DI benefit provided to disabled workers, more than 1. Spouses also face an earnings ceiling for DI spousal benefits. If they earn more than $12,000 (in 2005) per year, there is a 50 percent tax on earnings for every dollar above this amount. 6 Perhaps because of this earnings cap and the relatively low benefit for spouses, the number of DI spouse beneficiaries is small and has not grown at the same pace as worker beneficiaries. In 2005, there were approximately 86,029 wives receiving DI benefits under their spouse's record. Aggregate data on the number of spousal beneficiaries in the SSDI program suggests that the number of spouses receiving SSDI benefits has actually decreased over time. 7 This conforms to the trend of more women entering the labor force over this time period and therefore being ineligible for spousal benefits.
Data
The data used in this study consists of various panels of the Survey of Income and Program Participation (SIPP) exact matched to administrative records from the Social Security Administration. The resulting longitudinal dataset includes the earnings histories for a sample of married women whose husbands applied to the disability insurance program between 1980 and 2008. The long earnings histories allow a more complete analysis of the effect of husband's disability and disability award on wife's labor supply at both the intensive, to the extent that this is measured by earnings, and the extensive margin.
There are a number of advantages to using the restricted Social Security earnings histories merged with the SIPP. First, using the SIPP alone results in sampling issues because SIPP panels are in general rather short. As a result, a SIPP panel would only have useful pre-application employment data for a subset of people who applied late within the panel, but then their post-decision labor market outcomes would only be observed for a few months -if at all. This would be somewhat pronounced for the earlier SIPP panels, which were particularly short (around 2 years in length). The addition of the administrative earnings histories provides employment histories, which allows a comparison of pre-and post-award labor force participation across a longer and more comparable time horizon. The additional benefit of using the administrative earnings data (as opposed to only SIPP earnings data) is that the sample sizes that result from the merge are now larger and earnings histories are much longer.
Second, the SIPP alone does not contain detailed DI award information. The merge with the SSA restricted 831 File provides a detailed history of DI applications and awards at the state level. The key items used from the 831 File are the date of award decision, the age of the husband when the DI application was filed, the stage in the disability determination process where the application decision was made, and the type of impairment on file and the actual DI decision. The sample from the 831 File is right censored with regard to the award decision for adjudications that were referred above the state level.
To overcome this bias, the award outcomes from the 831 File were updated with DI beneficiary information from the SSA Master Beneficiary record. 8 While this updating may mitigate the bias, there is still some bias because there will always be a subset of applicants who are going to re-apply to the program at some time in the future.
There are some drawbacks to using this merged dataset. The information from the SIPP still has to be used in order to ensure that the couple is married at the time we observe the longitudinal earnings data.
We use retrospective marital history information from the SIPP topical module to ensure that the couple is 8 The SSA Master Beneficiary record contains benefit/payment information for all beneficiaries to the DI program.
married throughout the time period for which we have SSA administrative data on their earnings. This limits the size of the sample post-award because the post-award earnings observations have to fall within the SIPP panel to ensure that the couple is still married post-award, but given the empirical evidence on the effect of wage shocks on marital disruption, this ensures that our sample of married women remains married through the periods that we observe their labor supply.
Another potential drawback is that, to the extent that people work in covered employment, the SSA administrative data is perhaps not subject to the recall bias issues that occur in the SIPP. If people, however, do not work in covered employment, then their earnings are not counted and accurately reflected in the administrative data. Moreover, while the labor force participation and earnings data obtained from the administrative earnings records extends the reach of the SIPP, it is important to note that we are still somewhat limited in the number of control variables that can be used in this analysis.
Other time varying variables such as health insurance coverage, type of job, and age and number of children within the household (though in the SIPP) can no longer be used, because they are not available to match chronologically (for all time periods) with the earnings records for the full sample.
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To construct the data set, the 1990-1993, 1996, 2001 and 2004 panels of the SIPP were merged with the restricted Social Security records described earlier. The resulting dataset contains detailed DI award information, labor force participation, and earnings histories for a sample of married women whose husbands applied to the DI program between 1980 and 2008. Wives whose husbands applied to the Supplemental Security Insurance program were not included in the sample. The women selected for the study were between the ages of 29 to 59 at the time of their husbands' DI award decision. 10 The earnings histories used were for women between the ages of 20 to 60 years of age. There are earnings histories for some women for as far back as 10 years prior to their DI application and award.
The combination of these data sources created a unique longitudinal dataset that can be used to study preand post-award spousal employment more accurately than relying on information from the SIPP alone.
The data structure used for this analysis follows that of von Wachter et al (2011), where the unit of observation is the individual and the panel variable is time that has elapsed (measured in years) since the husband received his final DI award decision. The panel constructed is unbalanced and consists of women with information from as early as ten years before the husband's DI award decision and up to 8 years after, as shown in Figure 1 . There were 39,519 women in the main sample. As Figure 1 shows, labor force participation trajectory is U-shaped with the minimum occurring around the time of the award 9 A detailed description of how the data were assembled will be available in a data appendix available from the author. See Czajka et al (2007) for a detailed analysis of any biases that may result from exact matching the SIPP to SSA administrative records. 10 The married male applicants were between the ages of 30 to 65 at the time of application to the DI program.
decision. There is a small dip (approximately 4 percent) in the labor force participation of women in the year of the husband's DI award decision. The earnings trajectory, also displayed on Figure 1 , does not show a pronounced dip, but the monotonic increase seen in the trajectory pre-decision is not apparent after the DI award decision. These graphs display unconditional means. The analysis below will take into account age, education and other characteristics that affect the earnings and labor force participation of women to decompose how DI award affects wives' labor supply.
<Figure 1 here>
The mean characteristics of the married women used in the main analysis are described in column 2 of participation rate reported here is much higher than this because our sample has less education, is more likely to be black and is older than the national sample upon which the BLS statistic is based. 12 The time between filing was constructed as in von Wachter et al (2011) and takes into account reconsideration decisions at or below the state level.
Methods
The empirical strategy used in this analysis relies on a fixed effects approach that measures the changes in the wages of DI beneficiaries over time relative to the wives of rejected DI applicants. This approach extends Bound's (1989) analysis, but instead uses the wives of rejected disability applicants as the counterfactual. The assumption is that the wives of rejected DI applicants provide a good potential comparison group and their wage growth can capture the evolution of wages that would have occurred had the wives of beneficiaries not received any spousal benefits. Later on, I will comment on the validity of this assumption and provide estimates for a more homogeneous sample of marginal applicants where I argue this assumption is most likely to hold.
The fixed effects estimation method used fully utilizes the observable characteristics of wives and their labor supply histories and follows Jacobson et al (2003) , Bound et al (20 and more recently von Wachter et al (2011) . In this model,
where y it denotes the labor supply outcome of worker i at time t, is an individual level fixed effect to control for time invariant unobserved heterogeneity, X it is a vector of individual covariates, is an indicator for the k th year before or after the wife's husband received DI benefits. The 's represent a calendar year time trend to account for wage growth across calendar time and the parameter can then be interpreted as the effect on wife's labor supply of her husband's DI award k years before/after its occurrence. The parameter is measured relative to the change over time for rejected applicants and relative to the baseline period, which in this case is 10 years before the husband's DI award decision.
The vector of controls X it includes husband's earnings and interactions between wife's education and age and the interaction terms squared.
The data are set up to study how labor supply evolves around an event (the DI award date). 13 Since the data actually covers a period from 1980-2008, this method assumes that, for example, a wife whose husband received DI in 2008 and a wife whose husband received DI in 1995 will have similar responses one year after, two years after, etc., the event. As well, year fixed effects were included in the model to capture business cycle effects. In addition, since younger female age cohorts may have markedly different labor force attachment, the subsequent analysis is also presented by age cohort.
Nevertheless, the database does span 28 calendar years. The decision to use such a long lag and lead time was largely based on the desire to understand how the wages of wives evolve over time. It is also likely that during this time there may have been changes in the composition of the applicant pool. Recent research has suggested that more recent DI applicant cohorts may be younger than previous cohorts and may be presenting with less disabling conditions (van Wachter et al, 2011) . In our sensitivity analysis, we, therefore, present estimates that are based on subsamples by wife's age cohort and husband's underlying health status. Arguably, husband's health status may be accounted for by the individual fixed-13 A decision was made to use award decision date as opposed to application decision date. Additional empirical estimates using application data (not presented in this paper) prove this to be a moot point, since the results of using application date were not significantly different -they were just moved up by 1 year.
effect term but there is also a rich set of variables that could be potentially useful in modeling the severity of the husband's medical condition. The dataset assembled includes information on husband's impairment as listed on his disability application and the stage in the application process where the disability determination was made. Since the disability determination is set up to award benefits to the most severely disabled or most obviously not disabled (easiest to determine) at early stages, the stage in the DI process where the award determination is made may be a potentially useful way to control for severity of illness. The subsequent analysis, therefore, presents fixed effects estimates for subsamples by these measures of health status. 14 14 Since the individual fixed effects are viewed as nuisance parameters, the within transformed data was used to estimate the parameters. The fixed effects estimator was implemented using the xtreg command in STATA SE Version 11.
Identification and the evolution of wages
The fixed effects estimates are likely to be biased if the control group is different in observed and unobserved characteristic. In order to assess the appropriateness of using wives of rejected applicants as a comparison group, the mean characteristics of the wives are compared by group in columns (2) and 3 of the earnings information for thedisabled husbands in the year they were awarded DI benefits. The husbands who are awarded DI earn more than those who are rejected.
In the year of the award decision, there is no significant difference between the labor supply of the wives of rejected versus beneficiary husbands. This holds for both earnings and labor force participation. The lack of a labor supply effect could be because there may be a lag between the award decision and when we observe a labor supply effect. To explore these conjectures further, the earnings histories available in the data are used to track women 8 years before to 8 years after their husbands receive their DI disability award notification. The mean annual earnings and labor force participation trajectories for the wives of disability applicants are shown in Figure 2 by treatment status, where treatment is husband's receipt of DI. This unconditional picture shows that the earnings of both groups are very similar pre-application and that they both follow the common time trend assumption needed for identification. Starting at about 8 years before the husbands' award decision, the earnings trajectories for both groups of wives appears to be similar, though the wives of beneficiaries have higher earnings. As older workers tend to earn more, 
Results
Main Results
This section provides fixed effects estimates using the empirical approach and identification strategy described earlier. The baseline conditional fixed effects estimates are summarized in column 1 and 2 of Table 2 . These estimates show that the crowd-out effect of DI on labor force participation of wives is approximately 6 percent starting about 1 year after the DI award decision. The effect persists up to 5 years after the decision and grows to approximately 8.4 percent. There is no crowd-out effect on earnings. In fact, the measured effect on earnings suggests that one year after the DI award, the wives of beneficiaries earn $1,644 dollars per year starting 2 years after the DI decision, and their earnings increase to approximately $2,479 in year 5. There are no significant differences in the pre-award labor supply of the two groups. These fixed effects findings together with those of samples discussed below are also summarized in Figure 3 . In order for the reader to evaluate the statistical significance of the estimates in each period, the regression results are displayed in the Technical Appendix, Tables A2 and A3. <Table 2 and Figure 3 here> 
Sensitivity Analysis
Age Cohorts
There may be generational differences in wives' labor supply and attachment to the labor market. To account for this source of heterogeneity, the sample was seperated into cohorts by birth year. Women are assumed to be in an older cohort if they were born before 1946 and in a young cohort if they were born 15 See Table A1 in the Technical Appendix for a summary of the mean earnings and labor force participation estimates for this baseline sample.
between 1976 to 1946. Figure 4 presents the unconditional labor supply trajectories by beneficiary status of the husband. The top graph shows that the labor force participation of younger wife cohorts is higher, both for treated and untreated wives. The trajectories for older wife cohorts show the pattern predicted by theory, whereby for pre-award decisions the trajectories for both the treated and untreated wives are similar, and then post-award the trajectories diverge, with the wives of rejected applicants having higher labor supply. A statistical test however shows that these differences are not significant. 16 Fixed effects estimates for the older cohort are presented in Table 2 , column 4. Even after including controls and individual level fixed effects there is no effect of husband's DI receipt on wives' labor force participation.
Similar results exist for the wives of younger cohorts, with the one exception. The fixed effects estimates presented in Table 2 , column 3 for the younger wife cohorts show that at one year post-award decision, there is a significant effect where DI crowds out participation by 8.8 percent. These participation effects do not persist past the year after the decision.
<Figure 4 here>
The lower panel of Figure 4 shows that younger wife cohorts have higher average earnings. The pattern and significance of the unconditional means for older cohorts is exactly as described for labor force participation. For younger cohorts, however, there are signficant differences in the unconditional means both before and after the husband's DI decision. 17 The fixed effects estimates presented in Table 2 , column 3 present a different pattern than the unconditonal means. When we account for individual level fixed effects and observed heterogeneity, there is no signficant difference between treated and untreated women before the DI award decision. During the year in which, and up to 2 years after their husband's decision, the wives of beneficiaries earn $1,600 to $1,800 less than those whose husbands were rejected.
If a more conventional 5 percent signficance level is used, the crowd-out effects are only signficant in the year after the DI award decision.
Severity of Illness
Even among people with the same health condition, there may be substantial heterogeneity in the severity of their illness and disability. While the assembled database does include the health condition of the husband as reported to the Disability Determination Service, it also includes another potentially useful measure of health condition severity -the stage at which the applicant was determined to be disabled (or not). There is one particular stage of the disability determination process that is interesting for both 16 The statistical difference in mean labor force participation are reported in Table A1 in the appendix and they confirm that there are no divergent trends in the labor force participation trajectories between wives of rejected applicants and beneficiaries within the older cohort sample. The unconditional earnings and participation trajectories for this homogeneous subsample are shown in The conditional fixed effects estimates for this subsample of wives are reported in Table 2 , column 5 and show very different results. The estimated crowd-out effects of DI receipt were between 8 to 11 percent for labor force participation. There was also a significant crowd-out effect for earnings. DI benefit receipt crowded out earnings by approximately $2,400. In both cases, the labor supply effects persisted up to 5 years after the DI award decision.
These results are mirrored in the estimates for a subsample of women whose husbands have musculoskeletal disease. The severity of this disease is hard to assess and the number of DI applicants who list this medical impairment has increased substantially over the past 30 years. Currently, approximately 28.2 percent of DI beneficiaries are listed as having this impairment (SSA, 2010) . Table 3 presents estimates for samples of women whose husbands have this impairment. 19 For musculoskeletal disease, the crowd-out effects are significant for all women. These crowd-out effects range from 8.5 percent to 14.2 percent for labor force participation for the baseline sample. When the sample is separated by age cohort, the crowd-out effects are large and signficant for younger cohorts only. For this 18 See Figure A1 for a detailed flow chart of the stages of the DI program.
young sample, DI benefit receipt crowds out wife's labor force participation by as much as 21 percent in the year after the DI award.
For earnings, we see the same pattern as described earlier. Beneficiary wives earn more than the wives of rejected DI applicants and their earnings post-award are greater.
Discussion
In evaluating these findings, it is useful to recall that the wife's labor force participation decision depends on whether she is more efficient at home or in the market. A wife's time spent in the labor market will then depend on her ability to maintain their income, costs of entry (or increased labor supply) into the market and the substitutability of the spouse's time spent producing her partner's health. The results presented above can be used to inform these predictions from this theoretical model.
For the baseline sample of women, husband's DI receipt decreased labor force participaton by 6 percent in the year after the DI decision and these effects did linger over time. Signficant crowd-out effects were estimated up to 5 years after the DI decision. There is only one other study that estimates the crowd-out effect of labor force partication, the work of Cullen et al (2000) . The estimates reported in this paper were much smaller than those reported by Cullen et al who reported crowd out estimates for the UI program of 30 percent. At first, it may seem somewhat surprising that crowd-out effects of a program like UI (which has healthier beneficiaries) should be smaller. But as suggested earlier, a wife's time spent in the labor market also depends on the substitutability of her time spent producing her husband's health. It may be the case that women with sicker husbands may spend more time care-giving. The question of care-giving is not explicitly considered in this paper. If it is assumed that the more severely ill that someone's husband is, the less "substitutable" is their time at home, then the earlier estimates presented by health status can also be used to address time substituability. The effects reported for groups with husbands with a homogenoues health condition, which is arguably "healthier" than the baseline sample, are large and persistent post-award compared to baseline estimates. These findings lend some support to the notion that women with healthier husbands may have more "substitutable" time than those with sicker husbands.
The same consistent pattern that I found for participation was also observed for earnings. DI program receipt decreased wives' earnings. The only other study to compare these findings with is that of Bound et al (2003) who found no effect of DI receipt on spousal earnings. Possible reasons for this difference in estimates could be that Bound's estimates were not decomposed by sex. Perhaps there is heterogeneity among the labor supply responses of wives versus husbands to DI award receipt. In addition, Bound's estimates were based on self-reported earnings in months 37 to 39 after application taken from the SIPP.
Contrast that with the data used in this study which is annual earnings from administrative sources that span a longer time period.
It is also important to consider how this study reconciles with recent findings on the labor supply behavior of men. As noted, women whose husbands are rejected from the DI program do work more than the wives of beneficiaries and this effect is driven predominantly by the behavior of younger cohorts. This is
somewhat contrary to what we would infer from reading the recent literature. Von Wachter et al (2011) report that older men (age 45-64) do not return to their pre-disability labor force participation rates, but younger men do. Moreover, the earnings of younger men, in particular those in more recent time periods (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) , do rebound to pre-disability levels. These findings would suggest that the crowd-out effect of DI should be concentrated among older wives. This is not what I find. The crowd-out effects on labor force participation are largely concentrated among younger women.
In Von Wachter et al's research (see the appendix to published paper) there is an increase in the number of DI beneficiaries with non-terminal impairments such as musculoskeletal disease or mental illness. And, the rejected male applicants with these conditions are more likely to work. The estimates reported earlier for the older cohort of wives of men with musculoskeletal disease show higher crowd-out effects on earnings. While the wives of younger cohorts of men with the same disease show higher crowd-out effects on labor force participation. The pattern seen here is only somewhat consistent with the patterns documented for males in von Wachter et al (2011).
Conclusions
This paper presents estimates of the effect of the DI program on wives' labor supply. A sample of married women whose husbands applied to the DI program is tracked over a time span that is both before, during and after the DI award decision. Since previous research suggested that there is an AWE of husband's health on wife's labor supply, the effect of DI on wife's labor supply is best interpreted as a crowd-out effect. The findings presented in the paper show that the DI program does have a small significant crowdout effect on wives' labor force participation of approximately 6 percent, and on wives' earnings by between $1,500 to $2,000. These effects are significant and persist up to 5 years post-DI award.
By studying a homogenous group of wives with healthier husbands, we have attempted to isolate the effect of DI receipt on wives' labor supply. These estimates are therefore larger and could be interpreted as an upper bound on the crowd-out effect of DI. The labor supply response for this sample was large at approximately 11 percent for labor force participation, and about $2,500 for earnings, persisting up to 5 years post-determination. A similar type of analysis by medical impairment found even higher crowd-out effects. Future studies on the effect of disability and disability insurance on wives' labor supply should explore other methods of understanding how substitutable a wife's time is between market work and time spent producing her husband's health.
While this study explores the heterogeneity of the treatment effects with respect to age cohort, husband's health status, and husband's impairment, there are other aspects of wife's labor supply that should be studied for this population. In particular, understanding more clearly how the potential costs of (re)entry affect labor supply adjustment for this group of women would also be of interest. Educational attainment can be used to understand the role of costs of (re)entry if it is assumed that women with higher education have lower cost of (re)entry into the labor market. Though not presented in the paper, when education was interacted with treatment status, these specifications did not lead to signficant heterogenous crowd-out effects. Future research in this area should, however, continue to explore this question by controlling for work experience and type of work.
Understanding and quantifying the effects of the disability insurance program and health shocks on the labor supply of married couples is important because it provides information on how a husband's early retirement due to disability will affect his wife. Since wives tend to be younger than their husbands and are likely to outlive them, reduced resources due to the husbands' early retirement and disability will then ultimately be more of a long term burden to the wives. By providing empirical evidence on wives' labor supply response when their spouses become ill and retire early, the result from this study assists in predicting the future retirement patterns and experiences of women.
Von Wachter, T. and Song, J. and Manchester, J. 2011. "Trends in employment and earnings of allowed and rejected applicants to the social security disability insurance program," American Economic Review 101 (7): 3308. Significance levels + =10%, * =5%, and ** =1%. estimates are relative to a base period of 9-10 years before the DI award decision. Significance levels + =10%, * =5%, and ** =1%. Note: This table reports fixed effect estimates of δ in different time periods k. Standard errors in parentheses are clustered at the individual level. Estimates in columns 3-7 include controls for a linear time trend, husband's earnings and interacted age and education dummies. The estimates are relative to a base period of 9-10 years before the DI award decision. Significance levels + =10%, * =5%, and ** =1%. 
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